Magnocellular vasopressinergic neurons in explant cultures are rescued from cell death by ciliary neurotrophic factor and leukemia inhibiting factor.
Selective death of magnocellular vasopressinergic neurons in the hypothalamus has been reported in cases of hereditary and idiopathic diabetes insipidus and after experimental lesions of the hypothalamo-neurohypophyseal pathway. To identify trophic factors that promote survival of these neurons, an in vitro model system was established in which organotypic cultures of the rat hypothalamic paraventricular nucleus were maintained in chemically-defined medium. We observe that the majority of magnocellular vasopressinergic neurons die in these cultures, while other cell populations such as corticotrophin-releasing factor producing parvicellular and oxytocin producing magnocellular cells retain a well preserved cytoarchitectonic organization. Degenerating vasopressinergic cells exhibit morphological signs of apoptosis and stained positively when analysed by the terminal deoxynucleotidyl transferase biotinylated dUTP nick end-labelling assay. Partial survival of vasopressinergic neurons occurred after co-culturing the paraventricular nucleus with neurohypophyseal explants, indicating that target-derived factors may be required for the survival of these neurons. Cell survival is dramatically increased by the administration of ciliary neurotrophic factor and leukemia inhibiting factor, but not by interleukin 6 or the members of the neurotrophin family. Reverse transcription-polymerase chain reaction followed by Southern analysis shows the presence of ciliary neurotrophic factor messenger RNA in the neurohypophysis. Thus, endogenous ciliary neurotrophic factor and leukemia inhibiting factor, produced by neurohypophyseal cells may function as a physiological survival factor for neurosecretory vasopressinergic neurons.